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(54) SEMICONDUCTOR SUBSTRATE MATERIAL. SEMICONDUCTOR SUBSTRATE, SEMICONDUCTOR DEVICE AND 
MANUFACTURE THEREOF 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide the semiconductor substrate material, 
having the thermal conductivity of 1 00 W/mK or higher and the thermal 
expansion coefficient of 20 x 10-6/° C or lower and consisting of Al-SiC 
composite alloy of light weight and uniform composition, the semiconductor 
substrate, and semiconductor device using the above-mentioned material, and 
to provide the manufacturing method of the above-mentioned material, 
semiconductor substrate and device. 

SOLUTION: This semiconductor substrate material is composed of an Al-SiC 
composite alloy which is manufactured by a sintering method, the SiC of 10 to 
70 wt.%, which is dispersed in particle-like form, is present in Al or Al alloy, and 
the difference of SiC quantity in Al-SiC alloy composition should be within 1 
wt.%. This semiconductor substrate material is used as the semiconductor 
substrate of a semiconductor device in the state as it is or by providing the 
surface treatment such as Al coating layer, etc., on the surface. 
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jM*tt^ra©*&'&a«F+#-cfc5fc«>, 6 o o'c^ro 

[00 4 0] T^S^^AroUfkSrBS-lt 

ic N mm 1 7^5. -<?j»t(Dfcizic£ <o mitres. 

A (A 1 N) «r±j£$-B\ »ib*x-5TA5 ~ £A#Hb^ 
£ffl<^f;: (4. »P>*iS^»a** 

[0041] «&Bife-ci±^rt»icaeLfc^ 

I4T A- ^C-Ai £>K/£(- J; "9 SfbTA- 5 - -7 A <t 4-5 
«ffb$^T«Mt**[STi-6. W:«ffli20 0p 

&-&&^i£tiz>8tmmiio. o5~o. 5mm%tte 
[0 0 4 2] *«wo»it^teic*sv^Ti±. Htiterort 

"o < S^igf^- 6 0 0-7 5 0tlC^> h n— /ULTT/U- 
^^At ^{k^'f *ro|fffiRt£?S:fti]»i-S 

a**, <fetSia«*s7 5 ot;«t »»<>!«< 45 1 JSLfflR^ 
isr^s-^Awttfkjjsit*. ^ffiJc^jS-t-SjKfkT 

;^-CA©ii4'5ii%^Sx., StJT^? 

S^^^lc-^SixSj^fbT/u 5- ^ASt/^-T 
^ti^il#*Si:-g-^Wfae^^^ig:T-rS»r% 180 
W/mKa±W!Sie*^Srjifi£-t"S3t«>»Ctt6 0 0-7 
•so 5 OlCro^eSir-rsCir^^T'fcSo 
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[0043] ^mm^^mx-n, tvus-? 

3 0%Ui±-a*n^t. «5«tSrtt«f-r5«>*SHJ8i:**i. 
Ti\fc 0 EP*>. WmUftfrVi^tz'O %fa\^tz*) LT, 

mittr-<mm$:3 5-7 0ii%ro®itt5I 

[0 0 4 4] ±eor£<tttt$ll.£7/l'£ = 9Atftfl; 
<5r>T *0***»*llBWiLt)l!l> 
5 r t *«-e# #»fbtt»HSWc*si^T?ElcWJE 

[0 0 4 5] U±.<D£olClsX'&hfttz*mW<DT/\s* 
[0 0 4 6] It, 7 — Z^T- — v-g >-^CO*V^f tStt 

**ri-S^frfi«t LTfflv>-5i§-g-(cii. «^©7 

a. ?a*-\-mm. r^-v-r hms, &{b*aa. mm 

5o 

[0 04 7] ^ y^rli, ii3?<DN i ^ y # v A u > -y 
Ni-Au> y+^^fTprirJCj:!?, g^bL^i" 

VZZtzlf>m$.L\,\ mx-ti. 2 0 0~6 0 0tlS» 

fc 2 o o ~ 6 o o'cgs^H^.ic^ e>-r r. t IC «fc 9 , 

hj&asrisi-t. fftsi4£:«fc 9*ftiu;:-f ar^T- 
^s. *7c, ^^^r->^g, ><j=-->mm. *!M s 



t#§SJ¥ 10-335538 



/4 

[0 0 4 8] MIC, flfc&lciOiadb^lifc^ffiT-te, 
#1"5^i:^T-t-5o ^«*m£ffl^fc£«LMa£ LT 

&X'ZZ 0 

[0 0 4 9] &«»***ffl^fc#tHFL*lJSi LTI4, *1* 
^Jf©Wi#x.?,Ji-5, >?*fcJ:!l4*«;l!!m» 

ODflifbSr^tc/f <tr^m5. &JSMs/*tf>«« 
t LXfc-Y 1 5 0 0 0 k z/mm^XTOh 
2" 0>];iffC u y*1>W£. L\>\ ir v^^tSv^M 
fiWg/^^Tfc 9 . SfcWSKJ: •mfsWMfctTCDfltt 
lrtIlcl<'ItA ? t't6. — ty^M500 
0 k g/mm2j; 9*#1>\ «X.tfN i ^•y^rflill 

g^csfcfc, C u ^ -ydr§r ; fT^W^Lfi±(CN i X 
li A u « l i«±ro/ y * $"Mt 5 C i t\ ^fflWJSit 

30 [0 0 5 0] ty^l 5 0 00 kg/mm2aT» 
y*Sr«Sf*ffi<!: LT, AWM^Srll^r 

i t 9 J ?'-t-<. tto-C*ffi«>l!0ia*s««$*t5. ^S«I4 

•^>^^7)?{g:V^i)Bf^^^ Lt\ ^^Wl-il 1 5 0 0 0 
k g/mm2aTK>t,(7), 0i|xliC u^^f^ Lvs o -y>- 

T#a7i^T*fc5o 

[005 1] y'S-^TfcS^S^WSi^li 
0. 1 ~ 1 Omm^Io; Ll\ ISS^O. 1 mmi >9'h$ 

v-t. s<-\s>\s* v*<*pkz%fttmm*±\it&^tz)h, « 



ft §§¥10-335538 
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[0052] &m&mzm\<^ti&TLmm<Dk ? -ocd* 

fe524 OlC£Jl±(c-r5-<tJcJ;i3®ASjajSLTD0SI5lc 

ana*. Dfldbwstt^BSrjg^-fartas-cta. $ 
[0053] sic *&m<o¥m#m&tfn<D$imicT 

,v 5 - ? A £ -r 5 tgffg & j&Sf 5 - <t Id i 

li&ffi X- # ft i > t> <o X- fo 5 „ r rogsei i ^ ic: 5 
[0054] wi-tt«**«^i-SA i zsts-mihm* 

<r>W8i%:0. 1~1 OKmtSWt^r iridic %ft 
0. l nm«t»)/h$<<cSi:, gteiCfflw*a*Mg*s*S& 

IdS&ri* 10 tf mi«J<<f5i:, «ffliti:*£ B B B P B 1 Id A 

ld^-*M-5*B^'>ft< ttSfc*. 3te^4»MS*«:# 

[0 0 5 5] ±ft<DJ:?ld£#ftTV;&-3(i*d s »e>*L 
•SfiSitld^TIi, *ro««JB±id«*tt»dlMUK«:7g 

8 0 0AoSMk«SiflS»4Lv^ fcfc'U i«lfeffc«asft' 
Id. ^ftftMeSg-g-SSftSrftort^-c^*^. 

8 o o Asi±<Dmkm&mi8.-rz t , mmtm\tmt<n> 

[0 0 5 6] ffM-f 5 a i ro$ae<oii:^te. 1 

~ 1 0 0 u m^g^ Ll/\ ~<DmW> 1 m<fc 9 
<fc. T>X-®&&&?*tii-r<D^fifttmmt:Mf$.X'£ 
fo^ztfribZo — teSB^ i o o //mi f)J¥tttt 
(J, Jf rtT-ojKJS^i;-'?'^ /i^„ Hi:20AmJ;») 

1 V>&W.m<vmZ>~tt 1 ~2 0 ,i mirtSMU 9£f£ L 
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\>\ f^-TSA 1 CO^Sgt LTIi, A 1 XI4A 1 

<D\,*imx-i>£\,\ tztzL. a i &&<?>Wimm\imi8.&f 
izmi$.(Dfflmtfmmx-&>z> z t . t©««it»dftf f> 

L<, 9 9.9 9li%H±iDAli):ii:!!fSLi> 0 
[0 0 5 7] ±IEA 1 «tII?rMt6M«tItt 
#<t S?S&£;4 S J I SSIORraa xt'0. 1 

limiO'h^l^^ ±i£0>«fc5ftA l*££Ji<Dti?ig£^ 

^ lt t. -ftftteT >ii—5fr%:*'&z> z t tmmx**>z> B 

io igldRma xtf2 0 ^ m <t 9 fil^t ft 
^ Al ttaJi©Jg^JC«*S:ttttJ-r5**s#< ft 9 

»*l<*^. ey*.**. m%micxA\&mm$:mi8.i- 
z>m&. mmtxDnmmzi o-3t<> r rerFidLftit 

ixli, A l »^ B B B *4^o. l umXV'bZKte^fz 
9, «*ti:©«**ste<*o3t9-t-5. -t«>— R 
maxi!20^mj:0ft</^t 10" 3 TorrfilT 

axi6S8(imJ:»)a</f5i:, MiS-g-Sr*SUfct # 

id. ^flgt^^®t<owid^^-r-# j ?'-t-< S 

20 -g-3SffwiiP>o#^%</j:5fc«), tmRmax 

[0058] sfc, z.<o£?t£fmo>&mn.z<o%ifti: 
ai^asi o o //mil? fiua?(o^^B5*^# 

<45i*IC A l ro«M*ett±ldJS-fcff*-cjg 

<0. -\-#tm£ , &&Z&^Z.t&X'Zti:\,\ 
30 [0 0 5 9 ] A 1 WtliWMSSi LTIJ^ 

<DX\ 1 0- 5 T o r r UiTwK^ld-r L 

^^*s»liJ$n. M^ixSA l w^ B B B &^7J5/h$ < /.e 
5ffifrldfe5„ AirolfJrff?^ 
^i: LTttHMlEort < 9 9. 9fi»%£JL±(DA 1 Srffl 
10 V^^W^W* 9 9Sl:%eSc7)A l T'tt, MIfijcW 

Sfc. ^* c f 1 <OS^Iil 0" 3 To r rgTCt 
•5 A l CD^ Q ^i@^0f go 0 . 1 n m £ 9 /h $ < & 5„ 

ii^tfc. eww^afiSiii oo~2o otss 
ld/i 5 <nfrm~T&X' 

[006 0] A 1 OffiSSli, *r*SttW£#« 

$-frfcA 1 «&*$r^^ y->PnB'Ji£ldJ:9fnJB'JL, ^F® 
so tt, K^tL<l4il7E#iam i: } ] T-^-r5r irldioT 
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1 S)*£ft»lcJ:9 Sttl:i*L, ^FStt, H£t>L< 

ft^W^^^-JS^icti 5 0 0 p p m^T(c$iJt»i-5 

[00 6 1 ] BMfErori<, ^BJW^&fCt^Mit^ 

X 1 0~6/ , CWTT-E.ofie#^l 0 0W/mK«±m 

JEIC. ^SWT*(4^F"I^T*$>ofc 15X1 0-6/°C£* 
Troifjgf, X(41 8 OW/mK^±<73i#il,^!H5«* 



18 



[0 0 6 4] ifEWg-gBSffctCol^T, ^fr£ix5 S i 

ct, mmmrn. mumm. mmm. mm 

&t\tT /i^ CuKa|»^:X|(if|f 

i^-st/i^^a (200) t mitres.-'} a (o 
12) <Dfc°-^*t£T!eSl l ic^ Lfe. ft. g-gte/Vw 

lei 9 s i c 4 ®res i ct 

S i^^^*Lfc±T'. Hlc^^fcJ; 9 S 



*i*Wfii:iOiW\ M(CHfia!Oj;p^A 1 w 

[00 6 2] 
[*860il] 

mEW 1 

25 u m<DT» * A»* 5 0^ 

#Ht^ 1 T* 5 S*%, «m 2T-10 

1**4 3T*20 SS% % f*£f 4 T* 3 0 ffcft 5T'4 

0fift%, f£*4 6 T-5 0fift%, t*£f7-C6 Ofifto/o. 
K« 8 T* 7 0 KM 9T-7 5 MM% t ft 5 <£ 0 I- 

(C J: 9 T/u 5 - ? Aftfe*** 

[00 6 3] »P>ixfc«-JBi|SH&*SrBE^I 7t/c m 2r- 
EMfL, i£@2 0mmxg$3 0 mmW^ 7" U y h 

P P m, mm- 6ot©9 9 wm%u±.(F><&mm-m%.T 

MM <wt») (e/cm 3) (W/mK) 



^^(OS75^*«)fc 0 TVl^-^A (2 0 0) t 

£ffc7\rt'$ = *A (0 12) Of— ^it, BP*>A 1 4C3 
/Alf-^tttt^ CuKai^ffl^fcX«|Ci!) 
T/U 5 = "7 A (200) t #Hfc7A- 5 — ^ A (0 12) 

[0 0 6 5] *fc, Wfr6<D&&<D&mtBMk(Olt&9m 
m."W% (xi 0 0) «rlll2lC*Lfc 0 roHl2/6^B^^ 

St^S i C^$*/i^A 1 gH#£Bfc#s A I - S i Ca 
^IfifiJc^W^^gpt^gSfiO^O. 5Jp^mm|CO^ 

-r«^««««a«»wic:± 9 s i ciHftfct;?,, 

[0 0 6 6] Jt!SE<7)?c*^ 5 i:l^fi(D3 8M%« 

tt«til»»S:fiiJI»Lfca» tfflA 1 - S i C^-^ififiggB 

Jmmlco^t, ±IEi:l^«lc:«^S^(c«t 9 S i C 

21i%y±T*fo5 w i: ^5t^$4x7c 0 
[0 0 6 7] 
1^1] 

mmmrn mmm mmm ai 4 c 3 * ai 4 c 3 /ai 

(X1Q- 6/1Q (wt%) (wt%) (wtX) V—tVc. 



1 * 


3 


2. 69 


238 


2K9 


0. 28 


0.42 


0. 7 


0. 001 


2* 


8 


2. 71 


235 


20. 2 


0. 28 


0. 40 


1.8 


0. 003 


3 


18 


2. 75 


229 


17.3 


0. 27 


0.31 


2.2 


0. 005 
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19 



20 



4 


28 


2. 79 


224 


15.8 


0. 27 


0. 23 


2. 7 


0. 009 


5 


38 


2. 78 


215 


14.0 


0. 25 


0. 20 


2.8 


0.015 


6 


48 


2. 76 


201 


12. 5 


0. 24 


0. 18 


2. 7 


0. 020 


7 


58 


2. 75 


192 


9.4 


0. 23 


0. 16 


1. 7 


0. 021 


8 


67 


2.72 


185 


7.5 


0. 24 


0. 15 


1. 1 


0.019 


9* 


















(m 

















[00 6 81 mifrbWbfrteX T/u5-£Aj^ 

mit^4 io~7o sfi% 

iCfct^T. Sfte^l OOW/mK£(±lof!i 

ttfb*-<fX*S3 5-7 om*%ro®fflJCio^T, Hft 
^«*>45l 5x i 0-6/ttAT(7)^^<ix.?)r ir^S 

[0 0 6 9] mWM 2 



¥^12 5 /< m©7*5 = !?A»*i:¥*SBS5 0 m 
1 : l 0>S*Jfc-CE£U ^-^-Srfflv^Tl^S-^ 
H^*SrJE^I 7 t/c m 2T-i£^2 OmmX^^ 3 0 

Bit (txh) 



[0 0 7 01 sf>*Lfc*«»*^ov^-c. nmmitm 

T/PS-^A (2 00) i^HfcT/l'S-'J'.A (0 12) 

fcT/u$-£A-i; v SULhfEA 1 4C3/A 1 of— 

[0 0 7 1 1 

USE2] 



(g/cm 3) (W/mK) (X1Q -6/1Q 



10 


900X2 


mm 


2. 72 


118 


12.3 


11 


850X2 


mm 


2. 75 


161 


12.3 


12 


800X2 


mm 


2. 75 


173 


12.5 


13 


800X8 


mm 


2.75 


175 


12.5 


14 


750X2 


mm 


2. 76 


185 


12.5 


15 


700X2 


mm 


2. 76 


201 


12.5 


16 


700X8 


mm 


2. 75 


203 


12.6 


17 


650X2 


mm 


2. 77 


221 


12. 7 


18* 


550X2 


mm 


2. 78 


46 


18.0 


19 


700X2 




2. 70 


162 


12. 3 


20 


700X2 


7 fa *V 


2. 70 


165 


12.3 



— -e$>5„ 



KM 1 5 tt£%0)J 1 <ok** 6 1 m 



[0 0 7 2 1 
[*3J 
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21 



22 



K» (WIS) (wtX) 



(wtX) 



AUCa/AI 



10 


0.32 


0.20 


8.3 


0.060 


11 


0.30 


0.20 


7.9 


0.053 


12 


0.29 


0.19 


7.5 


0.051 


13 


0.31 


0.19 


7.7 


0.053 


14 


0.28 


0. 19 


4.0 


0.023 


15 


0.24 


0.18 


2.7 


0.020 


16 


0.28 


0.19 


2.8 


0.024 


17 


0.20 


0.18 


1.2 


0.013 


18* 


0.08 


0. 15 


0 


0 


19 


<0. 01 


0. 17 


2.4 


0.02 


20 


<0.01 


0. 17 


2.5 


0.02 



[00 7 3] Z-<D3t2RXf&3<Dl&mfrtb>ftfrZ>£i 

&<of&&mm& 1 0 0 w/m Kj^ifc-r 5 r t a*-e# 

5o H^*ifeia«Sr6 0 0-7 5 0X:t U Rffifcfclc 2 
J: S^HfcT/l^ CuKaMK 

L/cTvi^~r>A (2 0 0) (D h l^itT /i^ 

A (0 12) <£>3ft8Jfc£0. 0 2 5EJlTt^l 

(g/cm 3) (W/mK) (XlQ -6/t:) 
2. 76 
2.80 
2.82 



S^ftl-***tSasiS«#0. 0 l fift%(citii:1\ lift 

1 8 0 W/m KfiUiJCfc P> /it ^ i ^5>;6>5o 
[0 0 7 4] ^MM3 

fl^^i^Co^T, SrJEIc 
S**H« + T?7 t/cm2<OBE*-CSffi3«SrfTV^ (» 

» B««f>"C7 0 0lC-C2«plBOlf«aS«:fi : ofc (K»6- 
2) 0 

[0 0 7 5] ^ttb^*W»^«fefe*{co^T. 

use**, ^ft. mmm. mirtn-v 

(200) kmikTsis^^VJ* (012) <0fcT— 

^TiE^4(c^Lfc 0 ^4^p>^b^/i<t ni±m 

LtM 6 - 1 SOTi^ lfc»4 6 - 2 Til ^-ftl 

[0 0 7 6] 
[*4] 



[0 0 7 7)i 



MM 

6 

6-1 
6-2 
14 



Al 4 C 3 fi AI4C3/AI 
(wt%) (wt%) (wt%) 



201 
203 
225 



12. 5 
12.9 
12.9 



0. 24 
0. 24 
0. 26 
CT 



0. 18 
0. 18 
0. 18 



2.7 
2. 7 
2.8 



0. 02 
0.02 
0.02 



Sgj£ff2 L . 5 0 mmX 2 5 mmXlf^2 mm^HlltC 

[0078] r(7)<t ^i-^Lfc^twowagS'&afi* 

£ffi£-f£/c J 1 S K 6 8 5 OlzmWtLXWm 

Zftotza Wh, RfflLfc*lltt*7>r7-t7 0li 

ffi*d*2 5 /i mii^, J: 5l:8#L, HI 1 l tc^-fJ: o 
tc, |S]i:2o(OK»«tEA<o#-jBSr«aBB-C«^L 
T, 1 8 0tt'l«(b^^ SMI 5 0tT2 4 
^W^f£j»S:J6LTK»fri: L/c c 
[0 0 7 9] :(7)J I S K 6 8 5 0 tf>£WSfcJi-jCO^ 



MHAS TWKk»coft-&»ftSrjR|3t L 
fc 0 fiSt^f l 5 ot^fia^l- 3 

^-65^1:305)081, l 0 O1M*/M£<03MESr 
89^L/Co PCTl*ilj:120txi00%RHX2a 
tmWJS|pS(DPCT«»i:U lOO^IioM 
SrS'JSLfco HA ST^ili 1 2 5tX 8 5 %RH X 2 
a tm©W»*ttiU 1 0 0NPW«^>»SS:«^L 
/c 0 

[0080] m^mcoBm^ mm^mw^mm u- 

<. 2o<7)K^*«A^«^L/cP:Sfeit(OiSi5ffi(C^(t/c 

to^AO^^ISl^-iff^ilC/xS <fc 9(ca*L/«f^ 
5 Omm/m i n(Oii$t^it**tt*[S)i:?lo 

L/c 0 #5)Jifcg*S:S5{:*Lfcp 
[00 8 1 ] #%o/c^tc. jR^^ffl^fc«flgm*05l 
o^«9 L/c c i»^->-h«(:^LT 

1 8 or-CH^WSifbL, «ft»l 5 0tf2 4«FHft 
«L/c 0 Rjltl«)9»tt2 k g f/mm2t'foof: 0 * 
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(13) 



23 



24 



k g f /mrrA P C Ti*H 1 0 0 ^It^Mli 1 • 2 
k g f /mm 2 T*$>ofc 0 * 



SiCS SiC&S ffl J) g « 



[0 0 8 2] 

& (k R f/mm 2)_ 



21 

22 
23 
24 
25 
26 
27 



(wt» (urn) m M ffitft'M/Hfe 
50 0.1 1.0 0.6 

50 1 1.2 0.8 

50 10 1.5 1.0 
50 50 1.5 1.0 
50 80 1.4 0.9 
50 100 1.2 0.8 
50 150 1.0 0.8 
[0 0 8 3] ±m<D^m^h. 1-100/i 
m<DS i C»*SrJB^fcA 1 - S i C #3«S£S 
#1. 0 k g f /mm2U±t+ft\Zm<, L^fcffSt* 
R»«t0.5kg f /mm2eJL±(OS»*^»«S:« 

[0 0 8 4] jESfcgt] 5 

T A- * = 9 <t ¥*S«E& 3 5/1 m 2« 

£ 5 0 S*% 1 ft 5 <fc 9 ICE^ L , 

A7t/c m2-eBBrit» &mm* 9 9 
l^IiSiaTCT 7 O 0 2 ^fplife 

[o o 8 si #5>ttfc#^f-*ruT, ^tL-ettTie^ 
«ae&u Mci«m»coN i -p^ v*&?f^tz 0 n i 

-P> y=^rC0j?^i5 u mi: LfCo £fc. ^2 9t 

*U&3«:fTofc 0 A 1 ±tC|27/l^>f hJB^ 5/im 
<DJ5*T^J$$4xTWcj&5. S i C±{ZteT/l>^4 hJf 

[0086] mm. k»3 om ^My>^-^D 

3f*5 Ot;-Cl#IHfTV\ H^lCTkifeLfc^ 8 0tt 40 
SfcJSLfco :^D^-MliI^5 0 0At*J)o 
fc. ifc. K»3 l-Ctt, ±EiWI«**tt-e^A±lc 

*«fe-C^D^-hSS:5 0 0 A<Ofl[*«cj!?^Lfc. ft» 
3 2m ^^tl:t3 0 0 € C-Cl^FPflffti-5w 

«#H«"t>(C*t^-C 3 0 Ott 1 B^WSl-fa r i: M «t 9 
0 0 A^CMLfco so 



PCT?£ HASTtg 
0. 3 0. 4 
0. 5 0. 6 
0. 8 0. 9 
0. 8 0. 9 
0. 7 0. 8 
0. 5 0. 6 
0. 3 0. 4 

[0 0 8 7] rttf>CO#|*3|SKC»LTPCT^SrJg 
U »*tt«:W«Lfc. PCT?tiiil20txiOO 
%RHX2a tm^fi»PCTS*ii:U 100 

^^^-y^^^si/:Kfi2 
lis i ciicteTvu-^ h^M^ttt^bf, r/i^ 

fc. 

[0 0 8 8] 
[*6] 

Kit PCTSitMii i MI 
28 

29 T/i^-f hi^si cm*<DftmizPkfrfttk 

30 a?{fcft<&# 

31 mtt£<&& 

32 £{fcfc<&# 

33 £{fc&<£# 

[0089] mmm 6 

7 5 = * £ ¥#J&S 3 5 pl m<Dmik<?4 

*7t/c m2-CffiBril» L, 9 9 f£3»%^ 

±^llg#itT(CT 7 0 0 1 1 2 B#PlilS Lfc 0 

OmmX 2 5mmXjf:^2mm(7)r/^^^ , i7iNj^ft;^-^ 

^a^^^#btifco 

[0 0 9 0] #bftfc^&£l*ft3 4 <h L, II^IO^ 
li, !i - ^ p AiM^MiCg IT ^ o 

K^s?rJteufco s&aiis otTiMm\ a:^ 

WSOOAt^ot SMsf3 6m ^Sr^SL^-C 

3 0 ott? 1 ^ffifR-rsr tict 9»fk&a*ff ofc D 
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25 



-c i i%mf&-r 5 3. t x *) mmm & n o tz a 
[oo9i] z<dx o icf^/s Ltz&tz&<n®mm&%im 

Sr»J^-rSfc»fc. HJSCTl <b(H]^ic J I S K 685 

?asiM*A'«ifci o ou->r*/Mt. pcmiioo 

sicft sicm.& m flg s £ & 

KM IwtSQ. (Mm) ffl^ »Jgff**% 

34 50 40 1.5 1.0 

35 50 40 1.7 1.2 

36 50 40 1.6 1.2 

37 50 40 1.6 1.1 

[0 0 9 3] jgjfcW7 

k&m<kfr>{m<DM;&5 O £ 5 «fc 

^7 t/c m 2t«i«L, &mm&9 9fcm%$x ™ 

±tf>S3i#H^~R£T7 0 0tt2«SLfc o 

Six, ^4R^tt<OT^^^^A«fb^r^*«^-&^» 

[0 0 9 4] #btlfc^{C^LTTIE^*E«LSS:ff 
l\ f*ft3 8&I/3 9 Sr^fco 1P*n ^3 8tll ^ 

l\ 5 0 m m<Off * fc^Bi]9»ofc 0 flfiffl(OSEft$ 3(> 
teRma xt6 0 ^mt^ofc^ $F^t£ii2 ji m^T* 
(STLT^fco r^±|cl(Cil«|(7)N i - P> 
5 mJ£U St** 3 8 <t LtL 0 

[0 0 9 5] £fc, K»3 9-Ctt* IHHCTyU* y fi£T* 

fTo^m, HJe:*SSfi¥<E>N i - P> ;y^f£ l00/i mff 
ofcm, pEj®(c*f L7y/fi5:m\ 5 0 M mC7)i?:$ 

mt'fcof:^ »r#li3 0/im$tL^I6:TL/j:^o 
/Co wCO±(dE«rilS<i¥(DN i - ^^rSr5 ^ mS6 <"> 
U Um 9 t L/c e 

[0 0 9 6] r^K^CSLtPCT^^L, W 
AttSrSflfiLfco PCT^|j:12 1 o CX100%RH 
X2a tmOTfifiS^)PCT«»J:L > lOOfflf 
<Z>fl4S£r«fSLfc 0 OmmXf^O. 2m 

[0 0 9 7] ^^1, Cu^7^r^ffof:M3 8t 



*ffi*0faSrJSLfcSt»3 5-3 711 mt>*®^S^^ 

[0 0 9 2] 
[^7] 



PCT?& HASTfg 
0. 8 0. 9 
1.0 1.1 
1.0 1.0 
1.0 1.0 

pcTK»»fc^«{cSfbttB«>e>ixi", ^ffl^n 

ofc c — N i -P> s/^jfcfttSrffofcK 
fi3 9m PCT»IC^gfebtl, ^PBifttl 

[0 0 9 8] jOfcffl 8 



*7t/c mZ-CEfi^L, 9 9 

_Ltf>MiSf#[SfvT(CT 7 0 0%T'2^P B 1jt|E^L/c o 

[0 0 9 9] #£>;ft,fc£&lc*tL-t\ TAofr y fKT* 1 5> 

5 0 /i S n ^ y ^Srff ofc c ^(O 
i^I^f T' 2 5 OtT' 1 0 »f B 1W If: 5, 
Sn^y*teBM¥U A 1 -S i C^*ffi(O0fl«i5J-Sft 
ni£A/T^fc 0 ^P^mi<7)iSEfi^(lRma xt'60/im 

icM(-MflC$?<DN i-P^7^?r5/i mOiS^lO&SL 

/Co 

[0 10 0] ro^ic^L'TPCTK^SrJSL. HA 
tt*ffffiLfco PCT?tilj:12 1txi0 0%RHX 
2 a tmOTffiftM^PCT^tl, 10 0W#O 
^«Sr«^Lfc 0 IKttl OmmXf^O. 2mm 

C2 15t, l»l|ftALfc«, *ffl«ix*JBS:««L 

[0101] HtBgJ 9 
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til t/cm2fE«**U #***S:9 9ft8l%a 

[0 10 2] #<b*i/c^?EffilC. ^#3rv-etJI§£r 1 0 
0/im^^y->Bl»JLfc o ffl^fc^#=*>'ttflBtt¥£l 

^mj<D3lffiffl£i2Rma xt60/i mT'fcofc^, W 
Ltz a 

[0 10 3] r^CWUPCT^^SU fflA 
ttSrffMBLfc. PCTKSlil2nCxi00 o /oRHX 
2 a t mW^Ff&fDS^PCT^^ L, 1 0 0 B#BJS<E> 
^«SrS^Lfc 0 OmmXjf^O. 2mm 

SLfc 0 :oRSttPCTK»«tJHic« 

[oio4] ±mtmmizLx'&btitzT/is*^ 

*U SSfSffl^tclT 1 8 OtT'l BtraoJPffti&SS: 

copcTK^^njSLT 1 0 omm&nKmzm&^tz : 

[0 10 5] mtfcM 1 0 

£ £#Ht;^ 5 0 11% t * Z <fc 0 {z&<& U 

--^-Sr/fl^T 1 NfBII^tSw tic J; «9 

* 7 t / c m2T*JEffifi£^ U QtiSMfti: 9 9 
IWfif iSTlvlt 7 0 0°CT*2«ISL^o 

&&*mbtitz 0 

[0106] r^^r;^ yifc-ci^rar/i^-** 



28 



*t&**lC, ^^fittLTfii*0.0 5-15m 

m(OCu^W:iofiSAlt 0 *<o;RflB-eiB*IH 

[0 10 7] CuM^fx.WMLtPC 
tZo PCT^Ill 2 ltx 1 0 0%RHX 2 a t mCO 

► ^f^ipmo pcT^a, ioo b$ki& <ntvm>*mM 

Ltz 0 r.o»*d>e>^*»SJ: ttS*so. l-i o 
mm^Cu^fflt^ctWIj:, W^S, PCT^i 
l^litftjifCfcofco gg^0.0 5mm^)Cu 

mm©Cu«^ffl^fcWt-|ia)|l|OWff«*#ft 

[0108] 
[*8] 



40 
41 

42 
43 
44 



(mm) 



0. 05 
0. 1 
1 

10 
15 

[0 10 9] 



60 
60 
60 
60 
60 



**** 
fiff 



MS 

45 
46 
47 
48 



Mi 
Cu 
Cu 
Ni 
Ni 



(mm) 
1.0 
1.0 
1.0 
1.0 



30 
30 
60 
120 



[0 112] wttb^*Sr^-r*9^e>^6<t 0 ™ 



ftff 

f*H5|>4 5 £ Lt, ±IB"T?ffl^fctt« 

O^IllBN i - s/^rS: 5 1/ m(OS^-Cffofc 0 # 

B*3 0»m\ t©««i»Ni-P>yH5Mm 
eDff*T*fTofcSt»4 6Srffc*Lfc. 
tLTCu«(0|b!)l:aglmm©Ni«^\ -t 
O^ffiT'l B#r^>S:t/2Nr^^>MmS¥N i (D^wu^^^f 
SrtTt\ ^cO^Mm^PN i - y*&5 n xnCOW-^X 
t?oT, K**4 8Sr#fc 0 

[0 110] ^^^(^ITPCTKi^Sl, H 
^ttSrSflfiLfco PCT«Hlil2 1txiOO%RH 
X2a tm(D^fiftI(DPCTK»i:U lOOffli 

[0111] 
[*9] 



_ PCTftfrtt 



4 511 «J 
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U *ffi«£2{g(CLTWj:^C u«^ffl^fcl*^4 6 
JB^T 1 If^N i 3'df-SrlSLfc^4 7(4PC 

[0113] jHfcgl 1 1 

=-y-5rffl^t l slfll^tS : tlci 0 > Al-S 
i Cfiff#tt&*£*#fc„ »P>*iyS:#lS»»*^ffiA7 t/ 
cm 2 t*£EiML, 5$ 1 0 0mmXilil2 5mmXl 
*2mm©WWi-t)jE»Lfc. -tJxe>0>*riSgfr«r 9 9 
f*^%«±<DS*#B*TK*3^T 7 0 0 ICT* 2 ■MUM 

^•r^r tic j: 9. mmmmzmwi-tzA 1 - s i 

[0 1 14] ^P>ixfc«-«Eife»:|co^-C. iKSEM 
irfcj; >?:fL0>SS££aj;£U 1 

!tLti:r5, Rma xliO. l~20fjmOi 

[0 115] #5>ixfc#ttte#«>-ffil^ 
t£«fc 9^:Tt0^4(CO^TJi:$ 2 » mODA 1 <£>$SJi£ 
J&SLfc. EP*b, A 1 - S i C*M;#£=«#ffij(£^-V 
U 1 0"5To r r «T»K^g«C/i5S 
T'teMLfci, LT^«9 9. 91f%« 

±<£>A 1 Srffll^TA 1 £ 2 n m»fJ|:||Lfc a 
^P^K^Ste 1 0"3T o r r ~ 1 O^T o r r <0©ffl(C 
MIPU CW^©jSe»:*I©fiSlil 0 0~2 0 0t 

[0 1 1 6] #A 1 - S i C^fr±{CffM^ixfcA 1 

•t«>ifefiata*«i«LT, -twig*** 

1 OlOTLfc. A 1 ««]BC»rit$ixfca«SMt 

^LTtir^o, IHIsJf»KJ*tt±T©tt**fc:ol,*T5 0 
0 AT-*>ofc„ 
[0117] 

liiol 



500 
500 
500 
500 
500 
500 
500 



30 

MS (wtX) (urn) (urn) (urn) (A) 

49 10 40 2 1.0 

50 20 40 2 1.0 

51 30 40 2 1.0 

52 40 40 2 1.0 

53 50 60 2 1.0 

54 60 60 2 0.8 

55 70 70 2 0.7 

[oi is] -<d± 9fcm«Lfc#iwrottffiss£-aft£ 

£S']£-r5fc«>lC, J I S K 6 8 5 OJCSOl^TfFfffi 
^firofc ffifflt/c«fll(4iK7^7-*7 0 
LT^Sj&tfcro^#*^»tflgT;fc>K Hi l{C*H-«fc5 
lc, 2oWK^S«A©#- agicSfflgBS:)?;* 2 5 n m 
ifc-5«t3U:fc*U K**£tRA|BH:*»£LTl 8 0 
iCT'lNfMSIfk^-frfco rcDS^fcm. 150tf248$ 
ffiO&j&£&LTf*fUt£ Lfc 0 
[0 119] ffibtltz J IS K 6 8 5 OW^Pi^K'lC 

out, *o*o»ig^3agi:#K, mm^^^tm. 

PCTRRft, MHASTKtt, -t^ixfiS-g- 
&«£ffliJ^U -?rro^SrTIE*l HC^Lfc. ?& 
aU--T ^/w-Kg^li, l 5 0 < Cw#ll^4 ] (c3 O^fit)!- 
6 5tl:3 0»^P>ft'('^;^ > lOOt-f^/Vfiro 
7t„ PCTl^illi, 1 2 ltx 1 0 0%RHX 2 a t m 

Ji, 1 25tX85%RHX2a tm«lttH 

[0120] m^&<om&t. m%75mmfcm 

h^?7) «rfflv*TfTofc„ EP*>, Hi llc^tri 

t oA^*<otp-L^^-iij»±Jc^ Sip icQM L/£*s 
5 Omm/m i n Wiigr-M^^^gtt^'rSKC^Io 

[0121] 

[til] 



flit » £• gft g (kef/mn. 2) 



iMMiM PCTMf HASTMfl 

jg& Hfi Logii^ lopoMj: looflffa 3Q0B#p a i ioop^i 300B#^ 



49 


2. 1 


1. 


5 


0.9 


1. 


2 


0. 5 


1. 


2 


0. 7 


50 


2. 1 


1. 


5 


0.9 


1. 


2 


0.6 


1. 


2 


0.7 


51 


2.0 


1. 


5 


0.9 


1. 


2 


0.6 


1. 


2 


0. 7 


52 


2.0 


1. 


5 


0.9 


1. 


2 


0.6 


1. 


2 


0.7 


53 


1.9 


1. 


4 


0.9 


1. 


1 


0. 5 




2 


0. 7 


54 


1.9 


1. 


3 


0.8 


1. 


1 


0. 5 


1. 


2 


0.7 


55 


1.8 


1. 


3 


0.8 


1. 


0 


0.5 


1. 


1 


0.6 
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[0 1 2 2] ±m(D&%:/)>bftfrZ,£ plC, #f*W£t> 

l^tt^a^. A«ttKR1l«>»d-9ME&t>lc. 0.5 
k g f /mm2£Jl±roS»>iS-g-^S^»L#5. # 

fc„ IP*>. «W5r->- Ftl^fLt 1 8 Otf 1 

mmmtL. mmi 5otf2 4fiFrMLfc. $as 

mw^Sg<7)^gl±2 k g f /mm2, lOOt-f^/KD 

f&Sif-r t /n*n^ii i . 6 k g f / mm 2 x i o o s$m 

OPCTKrittl^kgf/mml 10 0ffl©H 
A S TKigli 1 . 3 k g f /mm2ffoofc 0 1 
0 0 01^ */KO?&glM ^'/I'M^mJi 1 . 0 k g f / 
mm2, 3 0 0 B#P(S]<D P C Tl*@U&(i 0 . 7 k g f /mm 
2, 3 0 0BtPilj<£>HASTfitfM&*2 0. 9 k g f /m m 2 

[0123] ft, mmm&i&mt Lxm*&ncm*zn 

Mt'O. 5kg f /mm 2 «±T-fctl,lfPpm/<e^„ fcfc 

u ztuctiaz.xm.&v-'f tfrUM., pcti«, ha 

(iPCTXHHAST^:il<7)|3]ffll 0 0 Bf P^^T'S) 
■9. rroi:#t>la»f^ST*0. 5 k g f /mm2^±fo4x 

fc*L. %tnz.iB.my-'( t^nrnx-i o o oim^/m& 

^\ PCTXIiHAS T^Tii3 0 0 B#f B ^c7)|5^> 



3? 



ff)i£limii;< „ ISU0.3kg f/mm 2 5rSx. 

[0124] rcDi^ic, *NMfcHSfflg«l-g#£*x 

z®mm&&ma. mmko>mm&4t&mt> urn** 

^M», PCTm St/HASTK^<0^«gpgT' 

MiflOOOt^'^/l'i, PCTMHASTs^iT' 
• tt3 0 OB*|JIJ««c*i^-Cfc. B*©Wr»««:S!JE-r5r 

[0 12 5] fe&Mi 

±e**«i i £ mmteXfex. ±mnn4 9-5 5 ic 

ffiS-T?)A l - S i Cfl&Brfc&KJSLfc. 

±»ca i mmmzmm-tzmz. nzmz 1 o-2t o r 

r ~ 1 0"3t o r r t LfcfiJL^-tt. *Jfet*J 1 1 t|S]*S& 
*ffiT-A 1 »MSr»)«L.tlW4 9' ~5 5' t L 
fc„ :tlf>ltii©ltM4 9' -55' tCO^T. HJS 
«1 1 tl^MI^ffll^J IS K 6 8 5 0Jw*<5 

^Lfc„ ft, A 1 tii©8l.e^^#$li0. 0 4 
~0. 05)i mX'#?ofc„ 

[0126] 

[*1 2] 





*£if 0 






m m i 


« & 9ft J 


¥ (kef/ 


mm2) 








mm 




P C T#?tS 


HAST« 




(" m) 


lOOW* 10001W* 100B#fH 300^^ 100B£IH 300B#fffl 


49' 


0. 05 


1. 5 


0.7 


0. 5 


0.3 


0. 1 


0. 3 


0.2 


50' 


0. 05 


1. 5 


0.7 


0. 5 


0. 3 


0. 1 


0. 3 


0. 2 


51' 


0. 05 


1.4 


0.7 


0.5 


0.3 


0. 1 


0. 3 


0.2 


52 ' 


0. 05 


1.4 


0.7 


0.5 


0.3 


0. 1 


0. 3 


0.2 


53' 


0. 04 


1.4 


0.7 


0.5 


0. 2 


0. 1 


0. 3 


0.2 


54' 


0. 04 


1.3 


0.5 


0.4 


0.2 


0. 1 


0. 3 


0. 2 


55' 


0. 04 


1. 2 


0.5 


0.4 


0. 2 


0. 1 


0. 3 


0. 1 



[0 12 7] i©g»i>5,»*>6J:?t, #*Wtt>m 

3fcaE0>&fto4«* L < , WlCPCTfWStfHASTWR 
T*roi 0 O^ffi&Sr-^T&^&gte^-ftbfc 0. 5 k 

[0 12 8] gjjfiffil 1 2 
±fE*Jfc#']l 1 i|Sl«**te-C, S i C^5 0li%t 



■£<n&rJ^M&&$: 1 0 _2 T o r r ~ 1 0 _6 T o r r 
SrTfE^l 3 <©r 

[0 12 9] #^ftfc#i&£M£o^-c HJfe^ll l ir|B] 
iroiHSrffl^TJ 1 S K 6 8 50lcS^t>T« 
£-3&£*rSH£U *£*«ratl 3lc«TSLfc 0 ft, 3- 
itftWA I SIi©f ^ Hit 2 /! m, twlrolti 

itm<om&t£±x 5 o o at- -5„ 

[0 13 0] 
[*1 3] 



man m^mm^m pctmi hastwi 

Kit (u m) 5tS lOOfOfr 1000lHfo<> 100B#F^ 30QB5P,H lOOBtPtf] 30QB#P B 1 



fig « ^ 9i Jf (kef/nm. 2) 
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33 
















34 


56* 


0. 05 


1. 


4 


0. 7 


0.5 


0. 2 


0. 1 


0.3 


0.2 


57 


0. 1 


1. 


5 


1. 2 


1.0 


0.9 


0. 7 


1.0 


0.9 


58 


1.0 


1. 


9 


1.4 


1.2 


1. 1 


0.9 


1.2 


1.0 


59 


10 


1. 


4 


1.0 


0.8 


0.8 


0.6 


0.9 


0. 7 


60* 


20 


1. 


4 


0. 7 


0.6 


0.2 


0. 1 


0.3 


0. 1 



[oi3i] ztnmmx ^^Scfc a i &mm<v 
i^ss^o. i-ioh m (omm (c*> z> mm*, mm 

O. 5 k g f /mm2tJl±iM^«^tt 
PCTt*gU£tfHASTf*®H£<7)^^gliO. 5kg 
[0 13 2] Hjifigil 1 3 



[0133] 





S 1 C 




a i mm 








(wtX) 


(ttm) 


(«m) 


(am) 


(A) 


61 


50 


10 


2 


1.0 


500 


62 


50 


50 


2 


1.0 


500 


63 


50 


70 


2 


2.0 


500 


64 


50 


100 


2 


0.1 


500 


65 


50 


200 


2 


0.1 


500 



±mmmmi 1 1 mm^&x\ s i c?r5 ojta%^ 

ts-WMBttm^XA 1 - S i C^ff^KitLfc ^ 

$t££ i o (< mi Lfc. ^cd^. hfea^ffi-Tr 
tic £9, TlB^l 4(C7p-ra*(7)7L^$cD'b(DSrffM 

£g£ 1 0"3t o r r ~ 1 O^T o r r ©llfffk^ 
ttAliilMLfc. LA^L, ?Li^ ! 2 0 0^ 
mtA±(0^4tt, /SlRftcA 1 - S i C*jy£f£co£?Lrt 

^^CO^f^te^iC i <9 1 0 _3 T o r r ~ 1 0 _5 T o r r 
©MSiSrSor.t^ftf, 1 0- 2 T o r r ~ 1 0 -3 
T o r r bte-otZo 



[0134] mbtitz&m.mzo\,^x, mmmi itm 

ifflW&ffl^TJ I S K 68 50i;l-il^« 
^^^^•^•5J; 51-. ?L$t£/^ 1 0 0 n mUTomn 

amm^mmk'ho. 5 k g f/mm2ait*5>^i 

^^S^«o-C^5^, Justus 100 u m£S;L5 
KS!iSC3 0 OB$p B 11il±(DPCT25.r>*HAST^m 
Wfil^^O. 3kg f/mm2£tTi:'iofc 0 

[0135] 

[Sll 5] 



& & # (kef/W ) 



MM lOOtW lOOOlWfr lOOBfrfrl 300B#Hfl IQOBtfel 300H5P B 1 



61 


1. 


9 


1. 4 


0.9 


1. 1 


0. 7 


62 


1. 


9 


1.4 


0.8 


1. 1 


0.7 


63 


1. 


7 


1. 2 


0.8 


1.0 


0.6 


64 


1. 


4 


1.0 


0.8 


0.8 


0.4 


65 


1. 


4 


0.7 


0.6 


0.6 


0.2 



[0 13 6) gjffi ff] 1 4 

•9 . #j&^{£<03t®M£ R m a x 5:7!^ 1 6 J: 

[0137] 
[«16] 



66 
67 
68 
69 
70 



1.2 
1.2 
1. 1 
0.9 
0.7 
S 1 C 

50 
50 
50 
50 
50 



0.8 
0.8 
0.7 
0.5 
0.3 
Rma x 
(Mm) 
0.08 
0.12 

10 

20 

30 



a 1 mm isaas 

(Mm) (/zm) 



1.0 
1.0 
1.0 
0.1 
0.1 



(A) 
500 
500 
500 
500 
500 



[0 1 3 8 j m^. mmmi 1 trnm^mmzm^^x, 
j 1 s k 6 8 5 o\cm^^xm%m& i &&*mi£L, 

^O^m^TlS^l 7{c^Ltz 0 TIS^l 7<D$£%:frh 
£ 3 AlSlICOfe s B r^O. 1-1.0// 
m^fflF^-etu Rm a x^O. 1 n m X 9/h£^ffcft 
RV2 0 n mi; 9*£^iW(C:Joi>Tf;£. PCTKtS 

otast^w (1 oo^ist) ^xnmm 

S^^g^Uffli^^O^^O. 5kg f/mm2K±T 
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35 



36 



m ai m 



[0 1 3 9] 
1*171 

i a (kgfZsBs 2 ) 



MM 



ttftl jjaidtMm^a P C T HASTMg 

lOOIhW lOOOif^; 100B$R3 3005?^ 100B$|g 300B#F b 1 



66 


1. 


4 


0.7 


0.5 


0.6 


0.2 


0.7 


0.3 


67 


1. 


4 


1.0 


1.0 


0.8 


0.6 


0.9 


0.7 


68 


1. 


9 


1.4 


1.2 


1. 1 


0. 7 


1.2 


0.8 


69 


1. 


4 


0.9 


0. 7 


0. 7 


0. 5 


0.8 


0.6 


70 


1. 


4 


0.7 


0.5 


0.6 


0.2 


0.7 


0.3 



[0 14 0] ±iewHtS£AJT-Rma x^8^ml 

5:iWot 0 MIC, PCT^tfHASTKi 

t-3 o omrfi&mz-zmmmnmiK&zmmLtzt - 

O. 3 k g f /mm2jiiT»'b(75^ 1 O T'fit 

[0 14 1] Itlfeff'l 2 
±f5Hii£#Jl 1 tl?l«^^)£T% S i C^5 0li%^ 

tsmm^m^^xA 1 - s i cm.mw-^mit^tz 0 z 
«ojK^_h(c, nffiCT 1 1 tmm^mx'A i 

J5£ 2/im(c^Lfc 0 ft, ;wAi-SiCie*ro-« 



<Dlg&&&lZ 1 - 0 // mt'fcofc. 
[0 14 2] ^-COm, ^M^fJCiSI^T 3 0 Oti^D^i 

-rs r 1 j; 9 . a i wtmmamcmm 1500 a wis 

ff£500A(C^j£Lfci*$f7 2k«ILfc o rhW 

ew7 isu;7 2to^t, 306011 1 1 tmm<nmm& 

> fflV^JIS K 6 8 5 0lCl<)V^« 

[0 14 3] 
[S18] 



m mm 



(kgf/mm 2) 



MM 



mm 



71 1500 0.8 

72 500 1.8 

[0144] mmm<k^£ 9 j&SLfcjpi^SMis««:*ri- 

*L< . ±TS&-&»£aS(). 5 k g f /mmZfilTift 
*K 3e»*«^-3fi«Srfiloii:*^#**»ofc 0 ft, K 
**7 1 Ktt, «i<o||JSe»j2lis^T^flgi A 1 WL 

[0145] — *\ BSffc/i i LT)¥^ 5 0 0 Aror/u^- 
f^tro^Mtt. 0.5kg f /mm2K±©M 

*«£-»ff 5 - 1 mmcT^ 

4 h«yffi*MSLfcfcit>U:A 1 - S i Cfigte(*:«)#*ttli 
[0 14 6] gUSfegi] 1 5 

±%zmmmi 1 kmmtejj&x-. s 

A 1 n 

( ti m) 



MMM PCTiifct HASTIIM 

lOOWfl' lOOOlWA- lOOBffif] 3006$^ 100B3T H 1 300B#ffi 

0. 4 - 0. 1 - 0. 2 - 

1.4 0.9 1.1 0.7 1.2 0.8 

»>*tfjs»»5icS:fflv>-cA 1 - s i cmm#*mmLtz 0 r 
©a 1 — s i cmmft(Di%mcMi$.£*itzTim£te6 0 

|/j;*iSt'Al»iMU ^roftHJf <7>J?^£T 
IE*l 9^*-r«t ft, itrolWi:* 

i^T, A 1 «^W*£B B B^lil • 0 /z mT-fcofc 4 

fc, &M£k>a 1 wmm<Dmmc^ m& 5 0 0 a cogs* 

[0 14 7] trof, ^-f^lCO^X, HJfe^Jl 1 iris! 
«0>ttl!B«rfllV*T J IS K 6 8 5 OMgo'^T, WflB 

fco 

[0148] 
[3? 1 9] 



C£ 5 0fi4%-g-* 



& S (kgf/W ) 



iftflff-ffrHfeaUfc PCM! HAST« 



3t£ lOOfW lOOOf^fr 100B#mi 300B#Ppfl lOQBSffsl 300B#Fa1 



73 


0. 08 


1. 


0 


0. 5 


0. 6 


0.2 


0.3 


0.3 


0.3 


74 


0. 1 


1. 


2 


0.9 


0. 7 


0. 7 


0.5 


0.8 


0.5 


75 


2 


1. 


9 


1.4 


0.8 


1. 1 


0.6 


1.2 


0.7 



ftm^ 10-335538 
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1.0 
0.8 
All 
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76 100 1.4 

77 150 1.0 
[0 14 9] ±m<Dl£%:frhftJ)-Z>£ 

ffim&&&m<D'£{tfrmL<, i$i;pctmhast 

^W&CD&S&mtO. 5kg f /mm2j^T£fto*: 0 
&tc. A 1 SliOf «5 1 0 0 /i mi 9* 

i*. fflg^Mii p c t si;h A S TKiO 1 0 0 

m&xtto. 5k g f /mm2£A±x*mm±mmi*te\<^h 

3kg f /mmZtATtteV . ft Ll ffitt 

/Hiit/*T^^^^o/c 0 ft, A 1 #Hg/i<£>J?£^ 1 0 0 

<7>®igT'&o/c 0 10 0a/ m60A 1 |£SJf <£> 

i-. ±iE*ffi0'j^^^T, a i wmm<om^2 o ^ m 

gJST'fo^ J?3M 0 0 /i m(Oh<OtWWm^t^^ 
ttft^ofco Sot, *«tt*r**i-Si:, AlSH 
(DJS^tt 20/i mSIX^t'fcSo 
[0 15 0] Hflgffj 1 6 

±tmmmi 1 trntsft^tt-c, s i c^s os*%^ 
tr«»»*«:ffl^-CA 1 - S i ctm&zmmLtz 0 * 

»-iic*45a*«)A i wimmzmz 2 ^ micjg/SL 
tz 0 a 1 - s i cmsttnmmcBmztitiiiMz 

tt±T 60/im, A 1 ^Se^ B B B feSf^T 1 . 0 u 
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0. 9 0. 6 
0. 6 0. 3 



0. 7 0. 8 0. 5 

0. 6 0. 5 0. 3 

1 * m N Sl/A 1 

[0151] 
[^20] 

f*£f7 8 : 9 9ff%A 1 -Mg^4 
W**7 9 : 9 9lt%A 1 -Mn&& 

0 : 9 9 114% A 1 - S i 
WH- 8 1:99 li%A 1 - C u 
IW8 2 : 9 9li%A 1-Cu-Si 
St** 8 3 : 9 Oli%A 1 -Mg^ 
f*£f 8 4 : 9 Oli%A 1 -Mn^ 
f*£f 8 5 : 9 Olf%A 1 -S i ^ 
n$[S 6 : 9 Oli%A 1 -C u 

K**8 7 : v^^/^^ (9 4. 5fift%A 1 - 411 
%Cu-0. 5ll%Mg-0. 5li%Mn-^Fe 
RXIS i ) 

[0152] ±!E#w«sHiA i &mm<Dmj&mc 50^ 

fofflf Lf^\ *OiB^|j:5 0^ftf?)OV>fco 

51V. IU60fl 1 1 <hl^«0«tJj§S:JHV*T J I S K 6 8 

TIE* 2 1 M^L/Co 
[0153] 
[*2 1 ] 



AS & Sa g (k g fXmm 2) 



*0J« MMM^jg PCIIM HASTjM 

SM loojlM lQOOMj: lQgjgsi 300ftH 1QQBB 300g$Rfl 



78 


1.8 


1. 


3 


0.9 


1. 0 


0.6 


1. 1 


0. 7 


79 


1. 7 


1. 


2 


0.9 


1.0 


0.6 


1. 1 


0.7 


80 


1.9 


1. 


4 


1.0 


1. 1 


0. 7 


1. 2 


0.8 


81 


1.5 


1. 


1 


0.8 


1.0 


0.6 


1. 1 


0.7 


82 


1. 7 


1. 


1 


0.8 


0.8 


0.6 


0.9 


0.7 


83 


1. 4 


1. 


2 


0.8 


0.9 


0.5 


1.0 


0.6 


84 


1.5 


1. 


2 


0.8 


0.9 


0. 5 


1. 0 


0.6 


85 


1. 4 


1. 


3 


0.9 


1.0 


0.6 


1. 0 


0. 7 


86 


1.4 


1. 


2 


0.8 


1.0 


0.5 


1.0 


0.5 


87 


1. 4 


1. 


2 


0.8 


0.9 


0. 5 


1. 0 


0.5 



[oi5 4] :©gs < tt) 1 mmm&fem. RvMsmn 

th. 0. 5 k g f /mm2j£A±CD&£f 
ft«*SS**«»e>lx6rt*s»*»5. ffl. A l §ti© 
'>&t 83-87 T*l±. Al#99 fiS%cDf*;£f 7 

8~8 2ictt-<s«i:. ftisra-crommttwufcrostesft 

,gl"</M±{g:l^t>CDCD, 0.5kg f /mm 2 Ki<08^ 
[0 15 5] 1 7 

±mmmmi i *n*tt£&-c. s i c^5oit%t 



6 0 CCT- 1 B*IHI«*SLfc 0 K**8 9 T-tt**g«t«f^ 

a i mmcmspt&mmLx 50 ^ mm.** 
u mm\c&mLti 0 tW9otttA n&m&^is&tf 

[0156] o^x, mmmi 1 tlSJ 

1f<7>#tli§£ffl^T J I S K 6 85 0l;1^5^TSM 
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40 



A 1 - S i C^fr<O^S(Cjgfig^tt/c?Lai$t^T 6 [ 0 1 5 7 J 

Oj/rrK AlMi« a ffij:itl.O/im, M [*2 2) 

w fl g m & a a (kgfZ»°m 2 L 



torn ffi*tw%5ftg pciiig HASTftsmt 

MM LOOM* lOOOMj; iooff#fS 300P#BS] iooK»ra 300gB 



88 


1. 


8 


1.2 


0.9 


0.9 


0.6 


1. 


0 


0.7 


89 


1. 


8 


1.2 


0. 9 


0.9 


0.6 


1. 


0 


0.7 


90 


1. 


7 


1. 2 


0.9 


0.9 


0.6 


1. 


0 


0.7 



[oi5 8i ±.sz<om%:frb. ±tero^-rnro^)*icj; 

^MRWISttMitroS^Si t 0. 5 k g f / 

[0 15 9] H^giJ 1 8 
**W»T/w$=i>^«[k^5R (Al-SiC)M 

[0 1 6 Oj |3©I C^y^-v^, ££l <b Lt* 
IC4 "9 -y>Tfr* y**mLtzA><DX'hZ> 0 wWS«l 

[0161] r^-?->^-i/*^2ii4 1 *(c^''i'r^y 

!7W-V— 7 CO— SB;JSg$£$;fV ^COftflffili^-y-Jr-i?;*: 

# 2 icjgfig $*LfceijucjKa$iXs ccoia^tf- lx'< 
. ^ y - 2 ic i±is 9 i>mm £ *l s o 

[0 16 2] @4tf) I C/^3"{r — -^14. m3<Ds<'?tr — 
cogtg l cogtffileii, <&*oco;fr£fc|;: J: 9 N i /A u ^ -y 

i t>mf&m<om&tt 5 t*«-s-£*i„ sts 1 \zm 
mm z tut *nh*^ ? -? 4 » ^-y t y- y ^« 6 z 

[0 16 3] r<7?4e)l^^{*:^y7 ,, 4^SSllCiS^ 
^«c-T5tSjtO! C^^--y"lC:Jol,>T(3:, ^ffc^y 

^4 «r«*i-$«<DS« 1 <&7B#tt**fc*yfR£*ii\ #j 
^(4H5ic^i-4 vie, fl4fc<ostt#«#0>s«i t-r 



[0 16 4] £k±<Dm3~m5lCtert5,s<ylr-c;%:tfc 
2<D#ffli, ftlzMm&tiZhOX'iitj: < . 0tJ;Ll4*StK 
T— ^WtCffl V * <b ft TV » -5 7 A- 5 9 0 %ffi'&(D 

Lfc^f5^-fe7 5 y^Sr^J-OSUSJaftdSl OOOt 

w«ro<sa«!^7^-fc7 5 vt£mmm%f<o±7 $ y 

iSMftlSWSOH^ S^ag^l 8 0W/mK 

w±rot.wi4, m&m&&&< zti<o3*-x'(-m® l mz.wk 

[0 16 5] Sfc, ^IslSSir^-r-SfciyO^Sy- 

Kt°^ scott*?"? ic, ia6su ! ii7(c*-r4 5iic, i^ea 

jK— /H 0Sr^s/-r-v?*ft:2lcBl9#^fc«jtW I C 
— i/tfhZ> 0 rftibco I Cs^yT — v?T*(4, S1£ 

&C03IBIC, ^(D^©(rj;t9 N i ^ -y^^aa^JgLfc 

W5^^-LT#^^y7 P 4;J5^#$^5„ Sfc, 116 

7^5-->A«ib^-f**^&«)*ffiicA 1 (o&mm 

[0 16 6] H6<?) I Ca*3"Jt— v?-C»4, ^3"^—^* 

ff2iicu?s(H]ssgaai 2 ft#<75^ y -r 5 kx-t'i 1 

Sr^U ^•CD4 ] *a!(C^j»ft:^s/7 ,, 4^TAB (Tap 
eAutornated Bonding) 3!§!(e4 9 S 

jK— h yv^l 3z55^^ttT^S„ 17W1C 

^y^r — J?-C|4 % ^.ffl|51!St«»-r5fc*©i|£EaJt?-/W 

1 0tt#<OgB#jlg«l 4IC, *«l|C»-g-$ixfc*j»* 
^-y7°4 7!)^cD^N-y KJC^^ttfcgiJO^EBTK— /H 0 

^ltfi i P chi pn^^ix, *:<»®mz*m 

111 6X0=111 7 CO I C /< y^r- i>^(D y-7°4<F>% 
^ffil4±IE(CPg^^tb-r, fco^-Cfe 5 !**^ 
ttlCftfJPI $ ^XT . HI 8 CO J: 9 (C =5r y T'ifcoT 
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[0 16 7) I9©I C.'<v*r— S'fcfcWffi*— A- Y9<< 



I4 % TA5-?A£>Hb^Sif?S-g--g-&<^ffif;: 



^31 (7) 



ISllCAg^ hf©^5^LT^«:f-y 
^4^S-&^^. D-K71 — Al6i:Mfl:f7/4 

A Kfflflgl 8"CVe— A K£*tTV^S. 

[0168] 3~l9ro i C'<yfr—i?x-\^ 

ZiM&frhZo Mz.t£. 1 3 <D94 7°<7> I 
lie, mi oic^i-J; ^ic-^y 3-^2 o^Sr^-t 

6„ Hi-, HI 3 -Hi Old^-TJ; p/j; 1 C^s/-{r — 
tt, «»fi«)*'3|[#^ L j/^ , S:**i-5MCM (Mu 1 t 
i Chip Mo u 1 d e) 9^-f(D I C'<-ylr— 'J 

[0 16 9] mWLl \zm^btlZ*&9i0>7JU$ -V J* 

[01 7 0] mm\c*&m<»*mfrmmm*bt£Z>& 

IWlSl ^xfclU3~lll 0©# I C^s/^-v 5 ^ 
*fLT^^^-y7 p 4 £*f*U JfiflMM^A-Kfk (- 
6 0t~+15 0t, 1 0 01M :7 a) ^^igLfci: r 

[0171] 

■c, mik^-r^^i o~7 ofift%^*L, ioow/ 

mKHiWlseifi: 2 0X1 oS/X:SXT<n&& 3fi* 
«r*TU fcttJSWTA-S^pAKflS^rjRIS 

Srliflti- 5 r t &X # 

[0172] ^<D7;\'K~<}j>.m.ik>r'(mm j k'&&frh 

TA-5 Si £(£±9. «Mg«rfflv* 
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tzm&iztsv zmrnt cr>m&%igz&wi- s r <t #-c- 

d*T-#S. 

[0 1 7 3] w©iMffrS«»fS|:|±fc.«<DI C /< 

s> ^— v^lc&ffl T-# , f y ? '< y^r—^KzM 

[HliWf!B*^UiW] 

[li] ^Wf^^sr^^-^A^fk^^^-g-g- 

[12] HJ£0«J 1 T-# fettfcWtt 6 5^-7 A£flS 

^W*«^-#&«)&«»*Sr^-t-3t*IS««i¥l[ (1 0 
Ofg) T'<fcS„ 

[13] #»W<B^#^ttm»e>&5S*S:»*& 
5. 

[04] 2M6W<0¥*#S«»**a»fefcS£*fc*a*& 
5, 

[15] *f W t, ^ 5 Sfi^ffl^ii 

[16] *^<D^flr*SWi|£F75^^Sa«iSrite^-ii 
^;:"±£E0tf;-A£:fi--rs I C't-ytr—'Jto—Mt&Wt:^ 

[IH7] *«W©i|£««c««*Msfd»f>/j:5»«Srffl*a s 
^fc^£ffltf'-A£;fi--rs I Cs<ylr — i/<Dm<DM:&m& 

[18] *^W»^*S«*t*4j!»^^-5S«S-«a*ji 
A,fc*¥ffl#-A£;rt-S I C^s/^-^WgiJW^flr^JS: 

[19] *»W<Oi|M»flc|K«»»*»e>/j:5S«S:iia*ii 
AsH^r — A K^-f 1 C \y<r>— Mfc&i&TF-t- 

[11 0] *&m<o i tm#M&ttnt>*L>tj:z>&mz.A 1 

7^>$rS-g-L/c 1 Cs<ytr-i?<D-M,#m&7Fi-Wm 

[Ill] «ffi«^fl[«>9J«^ffl^5K»M-Sr*i1R 
B&roBfrSl-Cfc5o 
[^^-WlftB^] 

1 Sffi 

2 i?*®. 

3 «^e^1#tflg 

4 fi*fy7- 

5 S^-W 

6 ?479y°f-& 
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7 — 

8 My-Kt°y 

9 S 

I 0 

II #y >T S Kr-^ 
l 2 CufSlelKffi^ 

i 3 h y 

1 4 BS^Sffi 
1 5 ffiJIS 

[mi] [B2] 
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44 

16 — K71/-A 

1 7 tei7^;uA 

18 KWflS 

19 A 1 7-f y 

2 0 3-V»fl| 

b mm 



[137] 




[H3] [B4] [0 5] 






7ny hs<—i?<Dm£ 

(51)Int.Cl. 6 ^gfJlE-^- 
C 2 2 C 21/00 
C2 5D 17/16 

(72) mm mm 
(72) ta# g 



F 1 

C 2 5 D 17/16 A 
B 2 2 F 3/24 1 0 2 Z 

(72)»W# ?cg|5 

ftfciftfiWffiSRtt-T Sit It tt£ 



